Abstract Experiments using live dissociated carotid body (CB) cells for patch clamping, [Ca ++ ] i or other measurements require positive identification of the cell being recorded. At present, cell morphology is usually employed, but several cell types within the carotid body evidence similar morphologic characteristics. Therefore, we sought to develop a method utilizing a vital dye to identify glomus cells before and during experiments that require live cells, such as patch clamp studies. It was previously reported that the binding sites for peanut agglutinin (PNA) were highly expressed by all neuroendocrine-derivatives of the sympathoadrenal neural crest, including glomus cells, small, intensely fluorescent cells, PC-12 cells, and adrenal chromaffin cells in situ (Katz et al. 1995). By utilizing the binding characteristics of galactose-specific lectin peanut agglutinin (PNA) on the outer cell membrane, we tested the possibility that the fluoresceinated PNA may preferentially bind to CB glomus cells. The results to date show: (1) Rhodamine tagged PNA (Rhod-PNA) binds to the live dissociated glomus cells in less than one hour incubation and can be visualized in superfused cells; (2) Rhod-PNA labeled cells are perfectly matched with tyrosine hydroxylase (TH) positive glomus cells; (3) Rhod-PNA did not interfere with Fura-2 for Ca ++ imaging; (4) Rhod-PNA bound to glomus cells in [Ca ++ ] i studies does not affect O 2 response of glomus cells. Thus fluoresceinated PNA may be a useful marker for live CB glomus studies, without adversely affecting their physiologic response.
Introduction
The carotid body (CB) is a small neural crest derived neuroendocrine organ sensing blood O 2 , CO 2 , and pH level. CB chemoreceptor glomus cells increase [Ca ++ ] i in response to low oxygen levels and their O 2 responses are fully developed during first two weeks of postnatal life (Carroll and Kim 2005) in rats.
The CB consists of four principle components: cell clusters, blood vessels, connective tissue, and nerve fibers (Izal-Azcarate et al. 2008) . Chemoreceptor glomus cells and sustentacular cells comprise ∼60% of total CB volume (Gonzalez et al. 1994 , 1995 , Lopez-Barneo et al. 2001 It was reported that the binding sites for peanut agglutinin (PNA) were highly expressed by all neuroendocrine-derivatives of the sympathyo-adrenal neural crest, including glomus cells, small, intensely fluorescent cells, PC-12 cells, and adrenal chromaffin cells in situ (Katz et al. 1995) . Since galactose-specific lectin peanut agglutinin (PNA) (Lotan et al. 1977 ) is bound on the outer cell membrane, we investigated the possibility that the fluoresceinated PNA may bind to the membrane surface of CB glomus cells Although fluoresceinated PNA may bind to CB cells, several questions must be addressed: (1) whether the fluoresceinated-PNA bound CB cells are exclusively TH positive cells, (2) whether the fluoresceinated-PNA bound CB cells are viable after PNA treatment, and (3) whether PNA binding causes any adverse physiological effects on CB O 2 sensing.
In order to address the first concern, cultured dissociated CB cells were treated with rhodamine labeled PNA (Rhod-PNA) or biotin labeled PNA (Biotin-PNA) for one hour, and double-stained with TH antibodies. Secondly, the calcium responsiveness of Fura-2 labeled, Rhod-PNA treated cells was tested using high [K + ] o extracellular solution (20 mM K + ). Thirdly, alterations in physiologic responsiveness was tested in Fura-2, Rhod-PNA treated CB cells by stimulation with hypoxia or anoxia.
The results suggest that the fluoresceinated PNA is an efficient cell surface marker for live CB glomus cells with no adverse physiological effects.
